Abstract Land use and land cover change is a major global environmental change issue, and projecting changes are essential for the assessment of the environment. The Gaza Strip will have grown over 2.4 million inhabitants by 2023, and the land demands will exceed the sustainable capacity of land use by far. Land use planning is one of the most difficult issues in the Gaza Strip given that this area is too small. Continuous urban and industrial growth will place additional stress on land cover, unless appropriate integrated planning and management actions are instituted immediately. Planners need further statistics and estimation tools to achieve their vision for the future based on sound information. Therefore, this study combines the use of satellite remote sensing with geographic information systems (GISs). The spatial database is developed by using five Landsat images gathered in 1972, 1982, 1990, 2002 and 2013. Three GIS models are selected for simulation by the year 2023: Geomod, CA_Markov and Land Change Modeler using Idrisi Selva. The projected urban area will have undergone an increase of 212.3 km 2 by the year 2023 in the used models, and the percentage of urban area will account for 58.83 % of the Gaza strip by 2023.
Introduction
The population of the Gaza Strip will have grown over two million by 2020, with the growth population rate at 3.44 % in 2013 (PCBS 2013) . The demand of land will exceed the sustainable capacity of land use by far. The continuous urban growth and the implementation of different projects will place additional stress on land cover, unless appropriate integrated planning and management actions are instituted immediately.
There have been severe changes in the vegetation cover in most of the Gaza Strip. The effects of limited natural resources coupled with a high population growth have posed many environmental challenges. The limited water resources, heavy application of fertilisers and pesticides, inappropriate agricultural practices and overgrazing have produced much of the desertification features that are now prominent over the past years and could be irreversible in many parts of the Gaza Strip.
These conditions have a significant impact on land fertility decline. In order to overcome this deep deterioration, the Palestinian Environment Strategy considered 11 elements, namely, wastewater management, water resources management, solid waste management, agricultural and irrigation management, industrial pollution control, land use planning, public information and awareness, monitoring and database management, environmental standards, some thematic issues and international political issues (MEnA 1999) .
Many human and natural factors in the Gaza Strip have led to various types of pressures on the land, resulting in the degradation of land quality and quantity.
The Gaza Strip has been a theatre of conflict for decades. Each of these conflicts has left its mark, and over time, a significant environmental footprint has developed in the Gaza Strip (UNEP 2009) .
Land use and land cover change (LUCC) is a key driver of global environmental change and has important implications for many national and international policy issues (Nunes and Augé 1999; Lambin et al. 2001) indicating that the impacts of land use and land cover change are critical to many governmental programmes such as documenting the rates, driving forces and consequences of change. Land use/land cover change is often related to land planning, food watch and urban growth (Paegelow and Camacho 2008) . In developing countries, urban sprawl is worsened by the lack of land use planning (Jat et al. 2008; Bayramoglu and Gundogmus 2008; Han et al. 2009; Biggs et al. 2010; Lee and Choe 2011) .
Remote sensing as a monitoring technique is very useful to achieve the required data for land use changes, urban planning, urban sprawl and other environmental issues. This leads to the need for monitoring by updating the knowledge to support the decision making, at suitably intervals. Monitoring of land use and land cover requires the support of two parameters: spatial resolution and temporal frequencies (Curran 1985; Janssen 1993; Hualou et al. 2007) .
Satellite imagery provides an excellent source of data for performing landscape structural studies. Simple pattern measurements, such as the number, size and shape of patches, can indicate more about the functionality of a land cover type than the total area of cover alone (Forman 1995) . When fragmentation statistics are compared across time, they are useful in describing the type of land cover change and indicating the resulting impact on the surrounding habitat. The areas of land cover change between images can also be compared to landscape characteristics to determine if change is more likely to occur in the presence of certain environmental and humaninduced factors. This level of classification detail presents opportunities to analyse land cover change patterns at a structural scale (Gerylo et al. 2000) . Fung (1990) indicated that the techniques and methods of using satellite imageries as data sources have been developed and successfully applied for land use classification and change detection in various environments including rural, urban and urban fringes. Satellite-based remote sensing technology cannot yet be used to monitor land use at the level of accuracy required by developers, engineers and planners' interests.
Modelling can be defined in the context of geographic information systems (GISs) as occurring whenever operations of the GISs attempt to emulate processing the real world, at one point in time or over an extended period (Goodchild 2005; Paegelow et al. 2013 ). GIS models go further to evaluate the future and are used to assess different scenarios, depending on the historical data which are retrieved from multiple resources.
Scenarios have emerged as useful tools to explore uncertain futures in ecological and anthropogenic systems (Sleeter et al. 2012) . Scenarios typically lack quantified probabilities (Nakicenovic and Swart 2000; Swart et al. 2004) , instead functioning as alternative narratives or storylines that capture important elements about the future (Nakicenovic and Swart 2000; Peterson et al. 2003; Swart et al. 2004) . Alcamo et al. (2008, p. 15 ) define scenarios as Bdescriptions of how the future may unfold based on 'if-then' propositions.Ŝ cenarios are used to assist in the understanding of possible future developments in complex systems that typically have high levels of scientific uncertainty (Nakicenovic and Swart 2000; Raskin et al. 1998) .
Very few studies deal with land cover change in the Gaza strip without determining the percentage of land degradation. The MedWetCoast project (2003) studied land use planning in Wadi Gaza (Gaza Valley) using GIS and remote sensing, and the UNEP studied the destroyed areas during the conflict in 2002 in the north and south of the Gaza Strip by using remote sensing (UNEP 2003) .
This study aimed to analyse urban growth data, the expansion of the urban mass in the Gaza Strip and the impact of this growth on land use and land cover changes, as important future driver of water quality, food safety and climate change. One past trend scenario and models are used within GIS techniques and remote sensing data, in order to identify the plots of the future of Gazans in 2023 that can be useful for decision makers.
In this paper, we will present the study area, and the methodology including land change analysis, simulation and modelling. Finally, we will present the results, discussion and conclusions.
Study area
The Gaza Strip is a narrow area on the Mediterranean coast. It borders Israel to the east and north and Egypt to the south. It is approximately 41 km long, and between 6 to 12 km wide, with a total area of 365 km 2 as shown in Fig. 1 . The Gaza Strip has a temperate climate, with mild winters and dry, hot summers subject to drought. Average rainfall is of about 300 mm (MOAg 2013). The terrain is flat or rolling, with dunes near the coast. The highest point is 105 m above sea level. There are no permanent water bodies in the Gaza Strip.
In 1948, the Gaza Strip had a population of less than 100, 000 people (Ennab 1994) . By 2007, approximately 1.4 million Palestinians lived in the Gaza Strip, of whom almost 1 million were UN-registered refugees.
The current population in 2013 is estimated to be in excess of 1.7 million, distributed across five governorates (PCBS 2013 Fig. 1 . On the Gaza coastal plain, the original Saharo-Sindian flora has been almost completely replaced by farmland and buildings. Gaza comprises six main vegetation zones: the coastal littoral zone, the stabilised dunes and blown-out dune valleys, the Kurkar, alluvial and grumosolic soils in the northern part, the loessial plains in the eastern part, and three wadi (river) areas (UNEP 2006).
Methodology
The methodology of this study is based on the evaluation of land changes, land analysis, land change potential and land change simulation on the Gaza Strip using remote sensing and GIS as shown in the methodology in Fig. 2 .
Model of land use and data
The spatial database has been elaborated using the historical Landsat images from 1972, 1982, 1990, 2002 and 2013 ( Table 1 ). The images were rectified from the aerial photo of 2007 using Erdas Imagine 2013, then were interpreted depending on the visual interpretation mainly, and used a supervised and unsupervised classification for more control and interpretation. Therefore, these methods used generalised digitalisation to obtain more accurate urban database using ArcGIS 10.2 and the cell size of all dataset converted to 15 × 15 m. The database was checked before starting the analysis.
In this study, the whole Gaza Strip area is considered suitable for agriculture. Hence, the Gaza Strip is classified into two classes of land use and cover (LUC), which are urban and agricultural areas (non-urban areas). However, there are other land uses and land covers in the study area which were considered as agriculture in this study.
Five drivers are selected to simulate and predict the future urban area in 2023. The first driver is the distance from the main and regional roads of 2013. People prefer to stay in houses overlooking the roads as economical places. The second driver is elevation and the third one is slope. People prefer high places with fewer slopes as safe places from floods during rainfalls and temperate climate during summer. The fourth driver is a distance Auxiliary data 1972, 1982, 1990, 2002, 2013 Urban The quantitative measure of the variables' influence can be obtained by Cramer's V. A High Cramer's V value indicates that the potential explanatory of the variable is good but does not guarantee a strong performance since it cannot account for the mathematical requirements of the modelling approach used and the complexity of the relationship. However, it is a good indication that a variable can be discarded if Cramer's V is very low (Eastman 2012) . The Cramer's V values are as follows: elevation 0.143, slope 0.060, roads 0.169, distance to built-up 0.707 and border buffer 0.230.
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Cramer's V of the collection of factors is obtained in Land Change Modeler (LCM) before running multi-layer perceptron (MLP). The LCM includes include tools for the assessment and prediction of land cover change, and its implications are organised around major task areas: change analysis, change prediction and planning interventions (Eastman 2012) .
MLP automatically evaluates and weights each factor and implicitly takes into account the correlations between the explanatory maps. All drivers are static. We also used Cramer's V to obtain the weights using the Saaty method under the analytical hierarchy process (AHP), and we introduced them in Geomod and in weighted linear combination (WLC) of MCE to obtain the suitability maps. This procedure is characterised by full trade-off between factors and an average level of risk, that means exactly midway between the minimisation (AND operation) and maximisation (OR operation) of areas to be considered suitable in the final result (Clark Labs 2012) .
Methodology for land change analysis, potential and simulation
Three GIS models in Idrisi Selva software are selected for projection of the urban area in 2023, Geomod, Cellular Automata Markov (CA_Markov) and Land Change Modeler (LCM), in addition to statistical estimation using the regression function to highlight the quantitative difference between the regression and Markov chain. Figure 2 shows the methodology flow chart for land change analysis potential and simulation applied to the study area.
Land change analysis
The chronological series of LUC maps is analysed to detect changes. The LCM module provides quantitative assessment of category-wise land use changes in terms of net changes, swap, gains, losses and total changes (Eastman 2012) , which are extracted from several pairs of dates, and the results are shown in maps and statistics. The change analysis was performed specifically between the images from 2002 and 2013, to understand the transitions of land use classes during the years. The CROSSTAB module of IDRISI was also used between two images to generate a cross-tabulation table in order to observe the consistency of images and distribution of image cells between the land use categories.
Besides, the statistics of the changes occurred in the area during different periods generated using a scatter diagram in Microsoft Excel.
Land change potential: suitability and transition potential maps
Two types of intermediate soft-classified maps, suitability maps and transition potential maps , are obtained for the land change potential study. Suitability maps are used in both CA_MARKOV and Geomod models; transition potential maps are used in the LCM model. The same driver maps are used in the Geomod, CA_MARKOV and LCM models. A collection of factors are obtained from these drivers by the natural log transformation. The natural log transformation is effective in linearising distance decay variables (e.g. proximity to roads) (Eastman 2012) .
GEOMOD creates the suitability image by computing for each grid cell a weighted sum of all the reclassified driver images (Pontius, 2006) . Hence, the suitability in each cell is calculated according to the following:
where R(i) = suitability value in cell(i), a = particular driver map, A = the number of driver maps, W a = the weight of driver map a, and P a (i) = percent developed in category a χ of attribute map a, where cell(i) is a member of category a χ . In CA_MARKOV, a suitability map may be produced from driver information or supplied (external), particularly by multi-criteria evaluation (MCE) (Paegelow and Camacho 2008) . Each driver is considered a real number (%). The suitability maps for each LUC category are created by MCE, using all drivers converted to factors. The transition potential maps are in essence potential maps for each transition in LCM. A collection of transition potential maps is organised within an empirically evaluated transition sub-model that has the same underlying driver variables. A transition sub-model can consist of a single land cover transition or a group of transitions that are thought to have the same underlying driver variables. These driver variables are used to model the historical change process. The transition potential maps are obtained by multi-layer perceptron (MLP) in LCM. The MLP option can run multiple transitions and undertakes the classification of remotely sensed imagery through the artificial neural network multi-layer perceptron technique, and it uses an algorithm to set the number of hidden layer nodes (Eastman 2012) . Land change simulation: the estimated quantities
Markov chain analysis is used to calculate the estimated quantities in 2023 within urban data for the years 2002 and 2013, which is used in LCM model, CA_MARKOV, and to calibrate the Geomod model. CA_MARKOV and LCM incorporate the quantity of estimated change and persistence using a Markovian matrix. The MARKOV module computes the transition areas matrix and the transition probability matrix by cross-tabulation between LUC categories from two maps (t0 to t1), which reflect data from the calibration stage, to project the estimated changes and persistence at the simulation stage (t1 to T). The estimation to T is based on the number of time periods between t0 and t1 and the number of time periods between t1 and T, respecting in any cases the same time units. A more detailed description of the MARKOV matrix can be found in the IDRISI Selva Help System and also in Mas et al. (2014) . The Markov chain analysis is one of the most widely used stochastic approaches in ecological and environmental modelling (Paegelow and Camacho 2008) . For the study area, the estimated quantities in 2023 are based on the transitions during 2002-2013, using the MARKOV module of IDRISI. The same Markov transition probability matrix is used in both CA_MARKOV and LCM models.
Linear regression is applied as a method to compare the results of the Markov chain data. A regression uses the historical relationship between an independent (the dates) and a dependent variable to predict the future values of the dependent variable such as urban areas. The linear statistical regression was used for simulation of the built-up area for the year 2023 depending on the urban area in 1972, 1982, 1990, 2002 and 2013 . The growth rate and other statistics were calculated using Microsoft Excel.
Land change simulation: the scenario
The three models are used to simulate likely urban areas in 2023 in a single scenario.
GEOMOD simulates the changes between exactly two categories, state 1 and state 2 (Eastman 2012), in our case study, urban and non-urban LUC. GEOMOD selects the location of the grid cells based on their suitability maps. The simulation can occur either forwards or backwards in time. The output result of Geomod is a byte binary image that shows the ending time. at the beginning time 3. A decision whether to constrain the simulated change to the border between state 1 and state 2 4. A map of suitability for the transition to land-use state 2, 5. The projected quantity of land-use states 1 and 2 at the ending time.
Both LCM and CA_MARKOV models use an a priori identical multi-objective land allocation (MOLA) to solve the concurrences between different uses or transitions. This process is based on the choice of the most suitable pixels, i.e. those with the greatest change potential in the ranked change potential maps. Through the Markov matrix, the MOLA creates a list of host classes (categories that will lose surface, in rows) and claimant classes (categories that will gain surface, in columns) for each host. The allocation is done for all claimant classes of each host class, and then it solves the conflicts based on a minimum-distance-to-ideal-point rule using the weighted ranks, and the final result is the overlay of each host class reallocation (Eastman et al. 1995; Mas et al. 2014) .
Therefore, some differences exist in the MOLA algorithm in LCM and in CA_MARKOV (Eastman 2012; Camacho Olmedo et al. 2015) . The MOLA works only once in the LCM procedure, while, in CA_MARKOV, the MOLA runs once for each chosen iteration, that is the number of time units of the simulation period (t1 to T), and the final result is the overlay of each new simulation map after each MOLA reallocation. A second difference is that in CA_MARKOV, cellular automata (CA) are used to obtain a spatial situation and distribution map; it means that CA transition rules use their current neighbourhood of pixels to estimate land use type in the future. The state of each cell is affected by the states of its neighbouring cells in the filter considered. Besides, using CA transition rules and land use transition is governed by maximum probability transition and will follow the constraint of cell transition that happens only once to a particular land use, which will never be changed further during simulation. For better comparing CA_MARKOVand LCM, in our case study, we used a non-filter (Camacho Olmedo et al. 2015) , ignoring the cellular automata; therefore, the effect of contiguity disappeared.
A validation by congruence of models is applied. To measure the congruence of models and the individual model contributions, the three simulation maps of stability and changes from 2013, specifically the simulated urban stability and simulated urban growth from 2013, are intersected by the logical operator AND. The intersection score measures the congruence of models, and all supplementary contributions of the two model combinations (Geomod and LCM, Geomod and CA_Markov, CA_Markov and LCM) are calculated with the remaining individual contributions . That can help to analyse the spatial differences.
Results
Land change analysis of chronological series of LUC maps
The results showed a drastic change in the land cover and growth of the urban area from 1972 to 2013 as shown in Fig. 3 , while the agricultural areas were converted to urban areas. This reveals the need for land use managers and city planners to understand future growth and plan further developments. Urban areas are continuously increasing in time, whereas non-urban areas are decreasing represented by agricultural areas as shown in Table 2 and Fig. 4 .
Suitability maps/transition potential maps
The auto-created suitability map run by the Geomod model shown in Fig. 5 was created depending on the factors of drivers. In Fig. 5b , the MCE suitability map for urban area is shown, which will be used in CA_MARKOV with the suitability map for non-urban area. A pixel completely within the urban area has the highest suitability value, and other pixels would have fewer suitability values depending on the included values. These suitability maps in Geomod and in MCE are obtained from the latest date in the calibration period for 2013.
The MLP neural network in LCM was used to obtain the transition potential map from non-urban to urban area as shown in Fig. 5c , based on the real transition from the calibration period 2002-2013. The output map is the result of high weight of distance to built-up area (0.707 Cramer's value). We must remember that MLP automatically evaluates and weights each factor and takes into account the correlations between them. In Fig. 5c , the biggest density of cells with high values of transition potential is around the built-up area (low distance).
The estimated quantities
The Markov transition area matrix is based on land use changes without drivers, that is, each category will change to the other category. This matrix results from the multiplication of each column in the transition probability matrix by the number of cells of the corresponding land use in the last image for the year 2013. Rows represent land use in the calibration period in 2013and columns represent land use in the simulation date 2023. The matrix showed a transition area between two categories in cells or area (km 2 ) as shown in Table 3 , which is used for the estimation of the urban area in 2023, based on the last period [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] , that is, a past trend scenario, in Geomod, CA_MARKOV and LCM. A regression analysis shows the historical relationship between the urban area versus a year to predict the future of urban area for the year 2023, that is 204.8. Therefore, the adjusted R 2 is 0.97 and the equation of regression can be expressed as follows: 
Simulations maps: scenario to 2023
The results of the simulation showed the same quantities in the three models according to the Markov chains, i.e. 212.3 km 2 , but variations were observed in the results of the three models Table 4 and Fig. 7 .
There are variations in the rate of urban expansion in each governorate. Figure 8 shows those differences. Figure 9 and Table 5 show the result of congruence of the three simulated maps by Geomod, CA_MARKOV and LCM, specifically the simulated urban stability, simulated urban growth from 2013, the area and percent of obtained classes from this map.
Discussion
This paper presents the results of analysing and simulating land use change by using the three GIS models.
The results of the past trend scenario of spatial distribution in 2023 presented some differences in Fig. 8 ; there are similarities in the allocation of urban area, both in Geomod and in CA_Markov, and there are differences in LCM, where it is shown that the urban expansion covers 59 % of the area. The results of the three models are located spatially near urban 2013. This clearly makes sense given that buildings are usually constructed and money is usually invested around main roads beside the urban areas. Otherwise, Geomod expands clearly near the roads that have been noticed in the north area near the border in the restricted area (buffer zone driver).
Differences have been noticed in the spatial distribution of all models in each Governorate. In KhanYounis and Middle Governorates from Table 4 and Fig. 10 , the percentage of urban area from 2002 to 2013 has grown by more than 100 %.The Israeli withdrawal from the Gaza Strip in 2005, and leaving the settlements are the main reasons which restrain urban growth in these two governorates; the settlements in these governorates had an area of around 40-50 % of the total area in Rafah and Khanyounis, which does not allow natural growth. After the Israeli withdrawal, the population began to immigrate to those areas after the people had left them because of barrier settlements, and also the price of land is cheaper than in the northern areas. In addition to this, the government housing projects were internationally supported.
In Fig. 10 , the Gaza Governorate has fewer urban areas with high population as compared to Rafah and others. This is due to the vertical urban buildings that house a high proportion of the population.
The data analysis shows an increase in the urban area-10. 9 (1972), 25.3 (1982), 46.9 (1990), 100.2 (2002), 166.3 (2013) and 212.3 km 2 (2023)-which constitutes the average area percentage from all simulations of the whole Gaza Strip, i.e. around 58.8 %. Figure 11 illustrates the increase in the urban area and the same is listed in Table 6 . Table 6 shows that urban expansion is positively correlated with population growth. So the density of population in the Gaza Strip will increase from 4661.5 in 2013 to 6704.3 inhabitants per square kilometre in 2023. However, the actual density of population is 10,231.1 in 2013 and 11,526.4 inhabitants per square kilometre in 2023, because most Gazans live in urban areas, which is considered one of the highest population densities in the world.
The study results showed that there is a decrease in the agricultural land (non-urban area), which will continue with growth of population in absence of management and planning. The study shows a rapid urban growth rate in each time period 1972-1982, 1982-1990, 1990-2002, 2002-2013 and 2013-2023, which are consequently 1.4, 2.7, 4.4, 6, and 3.8 km 2 . This will continue in decreasing of agricultural areas as seen in Table 7 .
During the period from 1972 to 2000, the Palestinian economy in the Gaza Strip grew parallel to the Israeli economy. From 1972 until the eruption of the first Intifada (uprising) in 1987, there was a dramatic rise in the Palestinian standard of living. The main reason for that rise was the opening of the rapidly expanding Israeli job market to Palestinian workers (Swirski 2008) . The situation continued until the signing of the 1993 Oslo Accords. From 1994 to 2000, there were huge urban projects and many investments leading to urban expansion.
After the conflicts from 2000 to 2013, the Palestinian workers in Israel became unemployed, in addition to the siege that started in 2007 around the Gaza strip, which prevented the urban expansion from keeping the same growth rate as in previous periods. From 1972 to 1994, urbanisation distibuted more vertically than horizontally, and the situation reversed after the period 1994 to 2013.
The simulation of land uses in the year 2023 clearly shows that the urban area increased rapidly due to the high population growth rate and to the lack of management and future planning. The master plan of the Gaza Strip was developed by the Ministry of Planning that did not take into account land degradation and rapid growth, and to take other directions including vertical urban construction as a policy to raise public awareness.
In addition, the power is necessary to support laws and legislations through tighter regulation and implementation of laws on sold lands by the owners as well as governmental lands, development of the master plan based on the temporal scenario and finding a solution for the Palestinian political situation in the Gaza Strip. Figure 9 and Table 5 show the probability trend of urban expansion in most areas that are high, and the simulated nonurban stability is 26.2 %. The results are obtained from different models that are important to the decision-maker and give a full visual for the future of urban growth in the Gaza Strip. The differences in these results provide different future simulations for the Gaza Strip, which will affect water quality and quantity as well as land and food security.
The research deals with the situation as for the year 2013, before the war on the Gaza Strip that started on 8 July 2014 and ended on 28 August 2014.
Shelter Cluster, co-chaired by the UN Refugee Agency and the Red Cross, estimates that under current conditions, it will take approximately 20 years to import the aggregates required to complete the housing reconstruction. This time frame is based on the current operational capacity of Kerem Shalom crossing for aggregates (100 truckloads daily), and the estimated 97,334 housing units required in the Gaza Strip (Shelter Palestine 2014).
The report of UNDP about war 2007/2008 1 year after, 2009, mentioned that three quarters of the damage inflicted on buildings and infrastructure remains unrepaired and unreconstructed, and at least 6268 homes were destroyed or severely damaged. The civilian population suffered further from damage to electricity, water and sewage systems (UNDP 2009). In 2012, most buildings and infrastructure were rebuilt and returned to the natural growth. The Cairo Donor Conference took place on 12 October 2014. More than USD 5.4 billion were pledged by international donors in support of the plan to rebuild the Gaza Strip.
After the 2014 war on the Gaza Strip, the following scenarios can be envisaged:
& The siege will continue up to 2023, and then there will be no reconstructions and there will be a shortage of the urban areas as compared to 2013. & The siege could come to an end with a political solution, and two scenarios could be possible:
-Rebuilding of what was destroyed in 2014 only and no noticeable increase will take place as compared to 2013. -Rebuilding of what was destroyed in 2014, added to the needs of natural population growth, which will go in the aspects of three models by the year 2023.
Conclusions
This paper presents, evaluates and simulates urban expansion using the historical and free Landsat data from 1972 to 2013.These simulations are based on the continuity of observed past trends and are not predictions, but a plausible scenario of future state underlying the maintenance of macro-political and social conditions. The following conclusions were drawn from the results of this research about urban expansion simulation for the year 2023 using three land change models:
& The percentage of urban area will be around 58.8 % of the Gaza Strip. & There are differences in the spatial distribution of each model from place to place. & In terms of services and management of the Gaza Strip, planners should take into account that there are going to be three blocks instead of many urban areas. & Urban expansion will lead to dramatic changes and more stress on the agricultural areas, soil erosion and water quality and quantity. & The increase of agricultural land and pressure on natural resources in the Gaza Strip will contribute to the local and global climate change.
